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Abstract: Active surveillance (AS) is a widely recognized and utilized option by which prostate 
cancer patients with less aggressive tumors on diagnosis defer immediate traditional conven- 
tional therapy (surgery, radiation) and undergo close monitoring by a physician for any clinical 
or pathologic changes. The juxtaposition of low- to intermediate-risk elderly patients between 
effective and conventional treatment with associated risks and monitoring without the oppor- 
tunity for relief of anxiety and other psychological problems can be significant. Minimal and 
safe treatment over 6 months with the hope of eliminating the existing disease is of significant 
interest to prostate cancer patients. Unfortunately, dietary supplements have failed to improve 
and have sometimes even contributed to disease progression. In addition, the use of multiple 
medications is not always appropriate or safe. In this case study, we administered low doses of 
enzalutamide (80 mg/day-120 mg/day) in an AS patient during a 6 month period. Results showed 
a significant reduction in tumor size, as evidenced by magnetic resonance imaging and color 
Doppler, as well as a an undetectable level of prostate specific antigen during, and immediately 
following treatment. The use of an oral second-generation androgen-receptor signaling inhibi- 
tor was shown to be of benefit to patients unwilling to pursue AS and conventional treatment. 
Administration of enzalutamide did not reduce testosterone levels, but helped maintain good 
quality of life, was more cost effective at low doses, and was previously shown to be heart healthy 
and efficacious during early stages of castration-resistant prostate cancer. Although we do not 
advocate enzalutamide as a treatment approach in these situations, we believe that a clinical 
trial to evaluate short-term low-dose treatment using enzalutamide is warranted. 
Keywords: enzalutamide, prostate cancer, active surveillance, dietary supplements, 5a-reductase 
inhibitors 

Introduction 

Prostate cancer patients opting for active surveillance (AS) and elderly/comorbid patients 
with intermediate disease with no hope of temporary, short-term efficacious treatment 
with minimal toxicity face several issues. Anxiety due to lack of access to treatment is a 
consistent cause of treatment withdrawal among these patients, and can negatively impact 
quality of life. 13 These psychological issues can become quite prominent over many 
years, compared to men treated for prostate cancer. 4 Surgery, radiation, and off-label 
use of conventional therapy such as luteinizing hormone-releasing hormone (LHRH) 
are viable options, but not always realistic or practical. Questions remain regarding 
their use in terms of benefits versus (vs) risk and long-term costs. 5 - 6 
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One solution, aside from greater acceptance of AS, is a 
safe treatment approach with minimal intervention that would 
be acceptable to prostate cancer patients in a chemopreven- 
tion or AS study. A safe and effective chemoprevention option 
theoretically could be a possibility for AS and vice versa. 
However, despite perceptions, few novel agents that fit clini- 
cal and patient criteria for safety and efficacy are currently 
being evaluated in clinical trials or proposed as realistic and 
practical stand-alone options. 7 

Enzalutamide (formerly MDV3100) is a post-docetaxel 
second-generation androgen-receptor signaling inhibitor 
approved by the US Food and Drug Administration (FDA) 
for the treatment of metastatic castrate-resistant prostate 
cancer (mCRPC) based on results of the Phase III AFFIRM 
trial. 8 - 9 The observation period of enzalutamide was more than 
twice that of the placebo arm; however, adverse event rates 
were similar. The enzalutamide arm had a lower incidence 
of Grade 3 adverse events compared to placebo. Recent 
studies have shown similar results such as the Phase III 
PREVAIL trial. These promising results should broaden clini- 
cal indications for use of enzalutamide in castrate-resistant 
prostate cancer (CRPC) settings and increase interest in 
prostate cancer treatment options. 10 

Results of a Phase II trial evaluating the potential 
role of enzalutamide monotherapy in 67 hormone-naive 
prostate cancer patients were reported at the ASCO 2013 



annual meeting. 1112 Approximately 39% of patients had 
metastatic disease, 36% had a previous prostatectomy, 
and 24% had treatment by radiation. Administration of 
enzalutamide resulted in a median prostate-specific anti- 
gen (PSA) response rate of 93% and a 99.6% reduction in 
PSA levels. Additionally, there were no changes in bone 
mineral density and metabolic parameters, including lipids, 
glycemic variables, and body fat index. A recent clinical 
trial (NCTO 1547299) examined enzalutamide as a neoad- 
juvant therapy for patients undergoing radical prostatec- 
tomy for localized prostate cancer. 1 * The primary result of 
the study was a complete response rate that found it to be 
safe and effective. These results could further strengthen 
the case for administration of short-term enzalutamide in 
AS patients. 

Case report 

A 77-year-old healthy male patient with a history of trigemi- 
nal neuralgia, hypertension, and baseline PSA of 2.7 ng/mL 
experienced significant increases in PSA of 3.9 ng/mL and 
4.5 ng/mL over an 8 month period. Despite a negative 12-core 
biopsy, his PSA increased to 5. 1 ng/mL within 12 months of 
his previous PSA and magnetic resonance imaging (MRI) 
detected a 1 cm lesion in the left anterior apex. A subsequent 
biopsy revealed a 3 + 4=7 (10% Gleason score) and a 3 + 3=6 
(50% Gleason score) from the left lateral midgland as well 





Figure I Color Doppler images of a midgland level cross-section at presentation. 

Notes: Image (A) shows an overlay of blood flow (red areas), and image (B) I 1.5 mm X 3.7 mm hypoechoic lesion on the right side of the image (left side of patient 
demarcated by plus signs). 
Abbreviation: D, diameter of the tumor. 



submit your manuscript | www.dovepress.com 

Dovepress 



Research and Reports in Urology 2014:6 



Dovepress 



Enzalutamide for potential remission of intermediate-risk prostate cancer 



as a 3 + 3=6 (15% Gleason score) from the right lateral base 
according to color Doppler. Findings revealed a 48 cc prostate 
with a distinct hypoechoic lesion in the left midgland extend- 
ing toward the apex measuring 1 1x3x14 mm (Figure 1). The 
patient was reluctant to receive local therapy or AS. He was 
administered enzalutamide 80 mg/day for 2 weeks, which was 
then increased to 1 20 mg/day. He reported mild hot flashes with 
minimal insomnia and significant reduction in libido. He also 
reported no breast tenderness but was placed on prophylactic 
letrozole 2.5 mg every other day. PSA was 1.2 ng/mL after 2 
months on enzalutamide. At 6 months, PSA was undetectable 
(<0.1 ng/mL). Color Doppler ultrasound and MRI showed 
almost complete resolution of the prostate lesion (Figure 
2). The patient stopped taking enzalutamide and letrozole 
after 6 months and continued to be monitored. His PSA after 
6 months without enzalutamide was 1 .9 ng/mL, total testos- 
terone was 430 ng/dL, and color Doppler remained the same 
as during treatment; he experienced substantial resolution of 
the lesion. The patient reported minimal or no fatigue and no 
gynecomastia was noted at the latest physical examination. The 
patient reported less anxiety and fewer concerns about prostate 
cancer and continues to be monitored every 4-6 months. 

Discussion 

Past and current interventional agents for mCRPC need to be 
reviewed. This could provide significant impetus for testing 



of more novel, safe, and effective agents for patients and 
clinicians concerned about prostate cancer in the minimal to 
moderate localized disease settings. Safety and efficacy issues 
have been the focus of previous and current chemoprevention 
studies; the same concerns exist for potential interventions 
for prostate cancer AS patients. 13 For example, initiation and 
final results of the selenium and vitamin E cancer prevention 
trial (SELECT) involved numerous factors. 1415 These agents 
failed to prevent prostate cancer, and there were numerous 
safety and other issues that questioned the relevance of future 
studies of these nutritional supplement agents. 

Selenium has a history of potentially increasing the risk 
of skin cancer recurrence. 16 There have also been concerns 
over increased risk of type 2 diabetes. 17 Interestingly, the 
SELECT study found a non-significant increased risk of 
type 2 diabetes at trial end. 14 Participants at baseline before 
the intervention was initiated had serum selenium levels in 
excess of what was found in previous selenium trials. 1819 
That is to say, the addition of selenium to over-the-counter 
dietary supplements such as protein bars, multivitamins, and 
other snacks during the late 1990s was a potential source of 
this increase in the American male population deficient in 
selenium, and converted many men into selenium-replete 
individuals before the SELECT trial was initiated. 7 That clini- 
cal trial was destined to be unsuccessful because the original 
hypothesis of nutrient deficiency could not be tested in such 




Figure 2 Color Doppler images of a midgland level cross-section after 6 months of treatment. 

Notes: (A) Modest blood flow to this area was absent after 6 months of enzalutamide treatment. (B) After 6 months of enzalutamide, the lesion significantly decreased to 
5.3 mm X 1.9 mm. Plus signs represent the tumor borders or space occupied by the tumor, which are substantially smaller after drug treatment. 
Abbreviation: D, diameter of the tumor. 
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a commercially-influenced over-the-counter environment. 
Interestingly, a Phase II randomized double-blind trial of 
high-dose (800 (Ag/day) selenium in AS patients found a 
significant increase in PSA compared to placebo in men with 
higher baseline plasma selenium concentrations. 20 

Nutritional supplementation in the US is a 20+ billion 
dollar annual industry 21 that influences exposure to a variety 
of publicized nutrients. Thus, by the time a nutritional 
intervention can be tested in a specific nutrient-deficient 
population, the window of potential empirical evidence has 
usually passed. A deficiency becomes a situation of excess 
in part because these nutrients are being added to the diet at 
the precise moment that they garner some form of minimal 
media and/or scientific attention. Vitamin C follows this same 
route; it is worth mentioning that the largest chemoprevention 
trial of this supplement demonstrated that it had no impact 
on prostate cancer. 22 

Vitamin D clinical trials are currently under way and 
levels of vitamin D in the blood could be adequate for most 
American patients based on the most thoroughly reviewed 
independent panel report on this supplement; however, the 
potential risks could be s than the benefits. 23 25 Vitamin E 
supplements were also fraught with similar but more signifi- 
cant issues compared to selenium before the SELECT trial. 
Previous meta-analyses of clinical trials found a potential 
increase in risk of all-cause mortality with higher doses of 
vitamin E supplements. 26 It is also interesting that a sig- 
nificant increased risk of hemorrhagic stroke was found for 
vitamin E supplement users in another major prostate cancer 
chemoprevention trial of healthy physicians (the Physicians' 
Health Study II) that was concurrently conducted during the 
SELECT study. 27 In addition, the SELECT study found a non- 
significant (,P=0.06) increased risk of prostate cancer in the 
vitamin E arm when the study was terminated. 14 However, 
on follow-up, the risk of prostate cancer became significant 
and all intervention arms experienced a non-significant higher 
risk of aggressive disease risk (Gleason scale =7+) during 
the latest follow-up period. 13 These many controversial issues 
regarding popular dietary supplements such as chemopre- 
vention agents have been discouraging and should lead to 
research of more novel methods that could potentially prevent 
and/or treat minimal disease prostate cancer. 

Questions surround the prescription of agents for chemo- 
prevention and/or treatment of minimal disease. Current treat- 
ment modalities for breast cancer should be the paradigm for 
concerns regarding reproductive hormone-derived and prolif- 
erating cancer to be eradicated in minimal disease and high- 
risk prevention settings due to significant clinical treatment 



similarities between these two carcinomas. 28 For example, the 
drug tamoxifen was used and the FDA approved both scenar- 
ios (chemoprevention and treatment); as a result, tamoxifen is 
currently being used in patients with more extensive disease. 29 
This has also led to an ongoing interest in aromatase inhibitors 
for use in similar clinical scenarios. However, use of tamoxifen 
is hindered by long-term use constraints and significant safety 
issues in minimal or absence of disease. This is the primary 
reason why healthy women have not embraced this and other 
agents because of acute and chronic toxicities. 30 An increased 
risk of uterine cancer, accelerated menopausal issues, and an 
increase in cardiovascular disease and cataracts appeared to 
outweigh the benefits of tamoxifen in many patients except 
in more advanced disease. 30 - 31 

Raloxifene, a selective estrogen receptor modulator 
can have dual treatment effects in bone loss prevention and 
breast cancer. A Phase III comparison trial showed raloxifene 
to be as effective as tamoxifen and relatively safer due to 
the absence of increased risk of uterine cancer. However, 
increased risk of blood clots, stroke, and non-invasive disease 
were not synonymous with advances in chemoprevention 
but lateral and minimal steps forward. 31 - 32 Treatment with 
aromatase inhibitors could be an option for this patient popu- 
lation but could be limited by similar issues when tested in 
minimal-disease patients. 

Using breast cancer as a paradigm, it becomes easier 
to interpret most controversies surrounding similar agents 
for prostate cancer prevention and minimal to moderate 
localized disease treatments. Finasteride has been found 
to prevent non-aggressive prostate cancer, but with the 
side-effect of impacting sexual and reproductive function 
and the potential, albeit highly controversial, of enhanced 
risk of being diagnosed with aggressive prostate and breast 
cancer. 33 - 34 The use of dutasteride engenders similar concerns 
as finasteride. 35 36 The FDA rejected the ability of these 
agents to be commercialized for prostate cancer prevention, 
and arguably, minimal disease-treatment drugs even though 
they did prevent some forms of prostate cancer. 37 - 38 However, 
safety issues as opposed to efficacy appear to be responsible 
for the FDA's rejection notice. For example, decrease in 
sexual function, mental health, quality of life, and other 
issues remain important concerns. 39 

More importantly, what needs to be acknowledged from 
studies on finasteride and dutasteride, similarly to observa- 
tions in breast cancer, is that an agent that prevents high-risk 
prostate cancer can also be effective in minimal- and low-risk 
treatment situations, and possibly in advanced disease. 40 This 
should provide impetus for ongoing research and use of safer, 
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more effective agents that do not engender compliance issues 
over long periods. The use of 5-alpha-reductase inhibitors in 
AS exists; 41 however, concerns about clinical and pathologic 
efficacy vs risks remains controversial and requires further 
elucidation. 42 - 43 For example, the Reduction by Dutasteride 
of Clinical Progression Events in Expectant Management 
(REDEEM) trial examining daily dutasteride in low-risk Tlc- 
T2a prostate cancer patients showed a 3 8% compared to 48% 
progression in the placebo arm after 3 years. 44 Dutasteride 
significantly delayed prostate cancer progression by 38% 
(P=0.009). 

However, unlike the patient in the current case study, 
patients in the REDEEM trial required a Gleason score 
of 4 to 6. REDEEM results were not without critics who 
disputed the results of 3 years vs 18 months in terms of 
pathological progression that showed no differences between 
the groups. They also mentioned that not correcting for PSA 
changes was tantamount to patients not interpreting the risk to 
benefit ratios. 43 Nevertheless, results showed that dutasteride 
had different mechanisms of action than enzalutamide. As 
such, future clinical studies on combining these agents could 
potentially determine whether synergism between the two 
agents actually exists. 

Studies over the past decade have shown that LHRH 
can result in control or remission of localized prostate 
cancer. 45 A retrospective study supports this finding. 46 
Japanese prostate cancer patients were effectively treated 
with LHRH therapy, which appeared to be equal to con- 
ventional treatment. 47 48 However, toxicity can occur during 
this stage, even during short duration. These results provide 
a serious rationale and ideal scenario for further testing of 
these products in a minimal disease setting. 49 50 Abiraterone 
is no different in terms of benefit-to-risk scenarios in the 
AS population because of similar castration effects and 
additional requirements for concomitant steroid utilization 
and potential for increased cardiovascular and blood pres- 
sure complications. 51 

Bicalutamide treatment is another option, however it 
has been shown to have a higher mortality rate in men with 
early-stage disease, and the increased androgen receptor 
signaling inhibition, and a positive safety record of treating 
CRPC with enzalutamide, thus makes it the anti-androgen 
drug of choice. 81012 ' 52 The potential of using statin drugs for 
testing men with minimal disease is interesting. 7 However, 
recent concerns over a high risk of developing type 2 diabetes 
has resulted in a situation of some controversy especially for 
intensive or high-dose statin treatment. 53 Our 2011 study, 
conducted a clinical trial of red yeast rice dietary supplements 



(statin mimic) for patients with AS in Toronto, ON, Canada; 
we look forward to reporting future results. 34 

Administration of metformin is an interesting alternative, 
but additional data are required to determine its role in AS. 
The addition of a statin and/or metformin to a potentially 
effective AS agent is also of interest. 7 Dietary and lifestyle 
therapies for AS have been examined in a preliminary 
study; 55 results could be added to current treatment options. 
However, we believe that it would be difficult to incorporate 
these results for use as generalized stand-alone options due 
to compliance issues and little known efficacy in eradicating 
existing diseases. 

Enzalutamide has the potential to meet most, or all criteria 
for use as a minimal treatment option for AS patients, as well 
as some intermediate-risk patients due to its combination of 
safety and efficacy as shown in clinical trials. 81012 The fact 
that a potentially safe oral therapy for CRPC or any cancer is 
available for the first time suggests that it could have additional 
applications in the early disease processes of hormonal naive 
prostate cancer. Enzalutamide does not require steroid use or 
dietary restrictions. Study results on the safety of MDV3 100 
showed fatigue in a small number of patients, which was 
quickly reversed by discontinuation of therapy. 56 However, 
based on our case study results, we believe that 50%-75% 
of the standard dose (80 mg/day-120 mg/day) could be used 
over a 6 month period, with the advantages of affordability, 
minimal fatigue, and stable testosterone levels. Concerns 
about gynecomastia can be alleviated by prophylactic use of 
an antiestrogens such as letrozole. There is minimal risk of 
seizures, which could be further minimized by not treating 
high- or at-risk seizure patients, for example those using 
medications that could lower seizure threshold. In addition, 
the risk of cardiovascular disease (CVD) with enzalutamide 
has been shown to be similar to placebo, thereby making it 
very attractive as a minimal treatment option since CVD is 
the primary cause of mortality in men and those using AS. 7 
Nevertheless, it should be reiterated that the purpose of the 
current case study was to stimulate debate, and encourage 
further research. The authors in no way advocate the described 
treatment modality for use in intermediate-risk AS patients. 
We respect the desire of a small number of patients to try a 
novel and costly therapy despite not being fully aware of the 
true risk-to-benefit scenario in this specific setting. 

Studies on neoadjuvant therapy are necessary; however, 
the main concern about enzalutamide is a lack of clinical 
data on its effects on hormone naive prostate tissue over 
short and long terms. Such data will provide additional 
knowledge about tissue, serum, imaging, and safety/ 
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quality of life. A preliminary clinical trial would provide 
new information about treatment of localized disease 
and contribute to new applications such as monotherapy, 
combination therapy, and cocktails that simultaneously 
exploit various tumor characteristics. Another potential 
result could be new insights for researchers to consider. 
For example, prostate cancer patients could benefit from 
oral-based interventions that could potentially eliminate 
this disease or place it in remission long enough for com- 
peting causes of mortality to become more of an issue 
long-term. This may sound dramatic, but it is our opinion 
that any knowledge generated from such a preliminary 
study would represent a significant, symbolic, and realistic 
advance towards minimizing one of the leading causes of 
mortality from cancer in men. 
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